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A bstra ct
Tw o m ultispe ctralim ages acquir ed o n28 M arch 19 9 7aTld2 3May 1997 bythe
Adv a nc ed Ea rth O bserv atio nSatelite(A DEOS)Se ns o rAV NIR wi ll be an alys ed
ine ach ofthefo ur lT) ultispe ctratcha nnelsto retrie ve ae ro s oloptlC a) thickn esses･
The 28 March im age Pro videsthe opportu nity to r etriev e optic alpara m eters
abo v e sn o w. u n v egtated basaltic lav aflo ws aTld East Sicilian coastal w aters･
T he heter ogeneityoftheplum e c a nbe clearly see n andc o uldpro vide a nin sight
into short term changesin ra te s ofemissio nbyEtn a
'
s a ctive craters and near-
s o ur cetopographic effectsI
T he 23 May im age pl
･
O Vides a u sefu lc o mpariso nby showing tw odistin ct
plu m es; a relaLtiv ely ho m ogen eous plurn efrom the s outhern c o mple x o
fthe
Boc c aNu o va. Voragln e a nd So utheastcrate rs a nd a distin ctiv e
`
beaded
'
plu 皿 e
BLO mthe Northe ast c rater. An alysts Ofthe separate plu m eswi 1la )o w re motely
sen sed data to help c ategorisethe differing eruptiv e activity ofthe tw o sites･
pr oxim al and distalsectio nsthroughthe plu m em ay als opro videinsightinto
te mporalevolutio n ofthe aeros olphase.
Intr odl1(:tio m
on 1 7Augu st 19 6 the A dv an ced Earth O bserving Satellit
e(A DEO S) w as
lau n chedc ontainingse ver alre m ote sensorslin cludingthe A dv a nc ed Vis ble and
Ne arTnfr a-red Radiorn eter(A VNIR). T he A V N IRserlSOr c ontains fo ur
m ultispe ctral bands and o ne pan chr o m atic band wi th
at NA D I Rspatial
resolutio ns ofsixteen a nd eight m etres respectively･
Tw o m ultispe ctr alim agesha vebe e nobtain ed dat
ed 28 March1997and 23M ay
1997. ln the 28/03/97im age a cloud 色
･
e epltlm eCanbe obser vedtrav elling so uth
e ast o v er sr10 W at the su m mit､ the n old bas alticlav aflo w s andthen outo v erthe
lonian Se al This pro vides anop porturlityto derive a ero s olpara m
eters
7 PriTrl a rily
optic al depth, o v erthr ee spe ctl
･al1ydiffere ntbut well defined backgro u nds which
wi lle n ablethe suitability ofthes ebackgr otlnds ･to v olcanic aer os olretrievalsto
be sl:udied.
T he se co nd im age, 23/05/9 7. c aptured substantially m ore orog aphic c
loud
tho ughthe s u mitare a stillre m ains cle ar･ Tw odistinctplu m es ca nbe obs
erved
,
o n ee m an ating缶o m the ce ntral Boc caNu o v a an
d Voraglne CO mple x and the
southeastcraler, and o n eBorntheNorthe astcraterL Theplu m eg
e nerated bythe
Northe ast c raterhas a pulsed1- atur e with a periodicity of4 0ら(for a wind speed
of5 m s-
1
)while the prim ary plu m e ca nbe s ee ntobe m uchtTIOre C O n Siste nt･ The
v olc anic activity at the tim e ofthe im agesinv olved
'Stro mbolian
'
e xplosiv e
activity at the Bocc a = u ov a a nd Southeast cr ater with q
uieter加 or v ent
degassing &o mthe V oragln e andN orthe astcraters･ Thetw op
lurn es m erge at4
krn fro mthe surnrnit.
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M ethodology
Theim ages areto be atm ospheric allyc orrect d using the minim lrndigitalc o u nt
lev el algorithm(Kaw ata, 1997). T his m ethod ofestirna:ting atm ospheric optic al
th ickness w asde yeloped specificallyforthe A VNIRse ns or. First the min im u m
digitalc o u ntle v el,(D Cr nin)isfo u nd for each of thefou r m ultispe ctral bands(i)･
The DC
Ⅱ1iT,(i)is then con vertedinto the minim u m radian c e,(P Rmi.(i)). The n a n
appropriate rn et orol gical ra nge V(i)is the nfou nd for agiv e n min im u m
radian c e which is passed to M O D T R A Nc ode to c alculate the atm ospheric
optic althicknessfor e ach band.
On cethe atm ospheric optjc aL thickn essis calc ulated forthe n o n aeros ol
atm ospherethe m eas ured at- s at ellite radian ce c allbe se e nto c o ntain c or[tibutio n
丘o m the land/oce a n s u rfac e and the volc anic aeros ol. The tr u ebackgr ou nd
sign alc anbe calc ulated by r e mo ving the atm o spheric contributio nin ana re a of
theim age notcontaminated bythe volcanic aeros ol･ Fr om this an approxim ate
optic aldepth ofthe aeros olc anbe calculated. W ith th is optic al depth,the plu me
height, c alculated using the brigh也 esste mperatur e, a nd the solar zenith angle,
the e xtin ctio n of irIC OITling s olar r adiatio n onthe backgro u nd canbe m odelled.
The sllbseqtlentalbedo wi ll beimpo sed iter atively u ntilc o n v erge n ce criteria are
lllet.
A ro utirlefor calc ulatingthe aer os oloptic althickn ess, particle size a nd single
scaLttering albedo will be de v elopedto utilis e athe pair of im ages(Ka u血 an,
1990). BothAV N IR a nd the Oc ea nColor alld Tell一per ature Sca n n er(O C T S)will
be tlS edto retriev e aer os olpar a m eters, a nd S O, burden retn ev als willals obe
atte mptedusing O CTS. A sim ultan e o us retrie v alof both aer os olparameters a nd
S O2 gasburden w o ulde n able the ge neratio n of an a c c ur ate tropospheric
v olca nicbo x rn odel.
Disct)s sio n
Aeros olpara m eters s u ch as optlC al depth, m e aJI S C atterillg radius aTld single
sc attering al bedo e nhan ce u nderstanding ofthe che mistry ofvolca nic plu m es.
T he n atu re of v olc anic haz ards dictate re m ote measu re m e n t of gase s and
aero s ols･ An llnderstandingofplum echemistryistherefore vital in utilis ng any
re m ote m eastlre m entS 1-1 ade･ T he inhere nt re activity ass o ciated with high
te mperature releas e. a nd tlle pres en c e Of m ultiphase re activ e co nditons
nece s sitate m odelling ofsu ch coTldito nsifre alistic c o n clusio ns areto be draw n
&o m spectros copIC and radio metric rn eas u r e m e nts at distan ce s of kilo m etres
fr om the ve nt･ Thein v estigatio n of Mo u nt Etn ais partly In v olv ed in alarger
re m ote s e nslng Project the E U Fra m ework IVErlviro n m ent and Clim ate
Progra m m e, aim ed at m ]tlgating v olc anic risk in Europe with M t･ Etn a, Europe
'
s
largest v olc 狐 O arid Mt･ Vers u vius, potentially Eu rope
'
s m o st darlgerO-1 S
v olcaT101 rtis hopedthat the aforen e ntioned m ethodology c arl be us ed in both
Eur ope a n and other v olca n oes a s a s o ur ce ofinfo rm ationdirectly re)atedto the
individualv olc an o es v olca nic activity,
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